Effect of temperature on protein synthesis and leucine transport by yeast mitochondria.
Protein synthesis in yeast mitochondria shows biphasic Arrhenius plots both in vivo and in vitro, with a twofold increase in the activation energy below the transition temperature suggesting a functional association between mitochondrial protein synthesis and the inner membrane. Analysis by gel electrophoresis of mitochondrial translation products labeled in vivo showed that the same proteins are synthesized and then inserted into the membrane above and below the transition temperature of the membrane. The rate of leucine uptake into mitochondria was decreased at least fivefold in the presence of chloramphenicol, suggesting that leucine is used mainly for protein synthesis. In the absence of chloramphenicol, the rate of leucine uptake was always slightly higher but comparable to the incorporation rate of leucine into protein at all temperatures studied, suggesting that the transport of leucine into mitochondria is not rate-limiting for protein synthesis. The ionophore valinomycin or the uncoupler carbonyl phenylhydrazone (CCCP) inhibited 75-80% of the leucine uptake in the presence of chloramphenicol. In addition, the omission of respiratory chain substrates and the ATP-regenerating system led to a 93% inhibition of uptake, suggesting that leucine uptake may occur by an active transport mechanism.